The replication of mouse-tropic and xenotropic strains of murine leukemia virus in human X mouse hybrid cells was investigated. NB-tropic strains of the leukemia virus replicated efficiently in several hybrid lines, including those that contained a complete complementof human chromosomes and many mouse chromosomes. In lines with only a few mouse chromosomes, NB-tropic viruses failed to replicate. N-and B-tropic viruses replicated in human X N-type and human X B-type cells, respectively. The N-and B-tropic viruses replicating in these hybrid cells retained their original tropism. The viral restrictive functions of the mouse Fv-1 locus were expressed in the hybrid cells, restricting the replication of N-and B-tropic strains in human X B-type and human X N-type mouse cells, respectively. In contrast to mouse-tropic viruses, AT-124 virus, a xenotropic strain, replicated in human but not in mouse cells or in hybrid cells containing a complete complement of human chromosomes and near complete complement of mouse chromosomes. However, hybrid lines with only a few mouse chromosomes supported AT-124 replication. Thus, human genes in hybrid cells do not restrict the replication of mouse or xenotropic murine leukemia virus strains, while mouse genes in such cells restrict xenotropic leukemia virus replication and, as determined by the mouse Fv-1 phenotype, mouse-tropic murine leukemia virus. These results indicate that exogenously applied mouse-tropic and xenotropic oncornaviruses exhibit different patterns of restriction in human-mouse hybrid cells and that such hybrid cells may be used for genetic analysis of oncornavirus replication.
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Most murine leukemia virus (MuLV) strains isolated to date replicate efficiently in mouse cells (1) . Almost all endogenous mouse-tropic MuLV strains may be subdivided into N-or Btropic strains by their preferential replication in NIH Swiss (N-) type or BALB/c (B-) type cells, respectively (1) . N-B tropism is regulated by the Fv-1 locus in mouse linkage group VIII (2, 3) . Fv-1 restriction is dominant, but may be overcome partially at high multiplicities of infection (1) . A few mouse-tropic MuLV strains, especially laboratory adapted ones, replicate equally efficiently in N-and B-type cells (NBtropic strains). While the cells of almost all mouse species demonstrate Fv-1 restriction, a clonal cell line (SC-1), recently isolated from a single wild mouse embryo, is permissive for the replication of N-and B-tropic strains (Dr. Janet Hartley, personal communication). Recently, several oncornaviruses have been isolated that preferentially or exclusively replicate in cells of species other than that of origin (xenotropic viruses) (4-9). Xenotropic viruses have been isolated from a variety of tissues of several mouse strains (5), and have been chemically induced from cat and mouse cell cultures (8, 9) , suggesting that they are widely distributed.
Human X mouse hybrid somatic cells usually retain mouse chromosomes while preferentially losing human chromosomes (10 fected (370, 1 hr) with 1 ml of virus preparation. Supernatant fluids were collected 7 days after infection (having been changed 2 days previously), clarified (SW41 rotor, 10,000 rpm, 10 min, 40), concentrated 100-fold by pelleting through 10% (v/v) glycerol (SW41 rotor, 40,000 rpm, 167 min, 40), and assayed for RNA-dependent DNA polymerase activity using the synthetic template (dT) 12-18. (rA). as described before (14) . Results are expressed as A-pmol of [3H]dTMP incorporated into radioactive poly(dT) product per ml of unconcentrated supernatant fluid after 60-min incubation at 370 (1 pmol = 7340 cpm).
Viruses. LTV-820, a leukemogenic, nontranmforming virus, was obtained by end point dilution of Gz murine sarcoma virus (15) . The Moloney strain of MuLV was a gift from Dr. R. Tennant. Both viruses are N3-tropic, mouse type C viruses. AT-124 virus was prepared by concentrating (50 times) culture fluid supernatants of the AT-124 cell line obtained from Dr. G. Todaro. The virus is a xenotropic strain of MuLV capable of replicating in cells of several mammalian species, including human, but incapable of replicating in N-or B-type mouse cells (6) . Stock N-and B-tropic viruses, isolated from AKR and BALB/c mice respectively, were supplied by Dr. J. Hartley. They were grown in NIH Swiss/3T3 and BP cells, respectively. The virus preparations had the following DNA polymerase activities (pmol/ml): The number of telocentric chromosomes in these lines is less than the diploid number of mouse chromosomes (2N = 40). When the hybrid lines with reduced numbers of telocentric chromosomes (mouse segregants)were tested for the presence of 15 isozymes, all had the human isozymes, but lacked varying numbers of mouse isozymes (except for VMPOC15M, which contained all 15 human and mouse isozymes). Thus these hybrids retain human chromosomes while segregating mouse chromosomes, and they can be used to assess the function of the mouse genes they retain in the presence of a complete complement of human chromosomes. These hybrid lines are different from the usual class of human X mouse hybrid cells, which selectively retain mouse while segregating human chromosomes (human segregants). A few human segregant lines have been generated by fusing VA2 and mouse nervous tissue cells, and these are represented by the VMSQ1 1 and VMSC24 lines. They can be used to assess the function of the human genes they retain in the presence of a complete set of mouse chromosomes.
Virus Replication in Hybrid Lines. LTV-820 virus replicated in N-and B-type mouse cells but not in human cells (Table 2) . AT-124 virus showed a reciprocal pattern of replication. LTV-820 virus replicated efficiently in the four hybrid lines containing a complete or near complete mouse chromosome complement. Two of these four lines contained a complete human chromosome complement. AT-124 virus did not replicate in any of these four lines, but did replicate in two other hybrid lines retaining human but having few mouse chromosomes. Neither virus replicated in one of the hybrid lines, VME10, a mouse segregant.
The Moloney strain of MuLV, like LTV 820 virus, replicated in mouse but not in human cells (data not shown). It also The viral restrictive effects of the Fv-i locus are also expressed in vivo and may influence the incidence of spontaneous neoplasia (32) . While both N-and B-tropic viruses have been isolated from BALB/c mice, only the latter are tumorigenic when inoculated into newborn BALB/c mice (33) . Genetic repressors of endogenous viruses may represent an important natural cancer control mechanism.
